Michael Snyder, [1] [2] [3] George Mias, 1,3 Larissa Stanberry 3-5 and Eugene Kolker [3] [4] [5] To the Editor:
The integrative personal omics profiling study introduced a novel, integrative approach based on personalized, longitudinal, multi-omics data. The study collected genomic, transcriptomic, proteomic, metabolomic, and autoantibody profiles from a single individual over a 14-month period. The results revealed various medical risks and extensive dynamic changes in diverse molecular components and biological pathways across healthy and diseased conditions.
The current letter to the editor is a data publication that provides the checklists for the metadata of the proteomics (Table 1 ) and metabolomics (Table 2 ) datasets of the study. The proposed checklist was recently developed and endorsed by the Data-Enabled Life Sciences Alliance (DELSA Global). We call for the broader use of data publications using the metadata checklist to make omics data more discoverable, interpretable, and reusable, while enabling appropriate attribution to data generators and infrastructure science builders. This study presented an integrative personal omics profile that combined genomic, transcriptomic, proteomic, metabolomic, and autoantibody profiles from a single individual over a 14-month period. The study revealed various medical risks and uncovered extensive, dynamic changes in diverse molecular components and biological pathways across healthy and diseased conditions. The current checklist provides the metadata for the proteomics part of the study.
(continued) The LC system was directly coupled in-line with a linear trap quadrupole (LTQ)-Orbitrap Velos instrument (Thermo Fisher Scientific) via a Thermo nanoelectrospray source. The source was operated at 2.2-2.4 kV to optimize the nanospray, with the ion transfer tube at 200°C.
Instrument protocol
Peptide separation: The protein sample was resuspended in 100 mM ammonium formate at pH 10 and loaded to the LC system. Peptides were separated by reverse phase chromatography at a high pH in the first dimension, followed by an orthogonal separation at a low pH in the second dimension. An online dilution of the effluent was performed after the first dimension to ensure that no peptides were lost before the second dimension. In the first dimension, the mobile phases were solvent A, 20 mM ammonium formate at pH 10, and solvent B, acetonitrile. Peptides were separated on an Xbridge 300 mm · 5 cm C18 5.0 mm column (Waters) using 14 discontinuous step gradients at 2 mL/min. Acetonitrile concentration for each step was adjusted to ensure nearly equivalent peptide load and MS intensity for each seconddimension run. To maximize peptide recovery, the fractions were diluted online using 0.1% formic acid in water at 20 mL/min and then trapped by Symmetry 180 mm · 2 cm C18 5.0 mm trap column (Waters). In the second dimension, peptides were loaded to an in-house packed 75 mm ID/15 mm tip ID x 20 cm C18-AQ 3.0 mm resin column with solvent A (0.1% formic acid in water). Peptides were separated with a linear gradient from 5% to 30% solvent B (0.1% formic acid in acetonitrile) at a flow rate of 300 nL/min in 180 min. Each sample separation was repeated three times. Proteomics MS analysis: The mass spectrometer was run in a data-dependent mode. One survey scan acquired in the Orbitrap mass analyzer with resolution 60,000 at m/z 400 was followed by MS/MS of the 10 most intense peaks with charge state of 2 + and above an intensity threshold of 5,000 counts. MS/MS fragmentation was done in the high collisional cell with normalized collision energy of 40% eV and activation time of 0.1 sec. The MS/MS scan was acquired in the Orbitrap at a resolution of 7,500. Dynamic exclusion was enabled to minimize repeated sequencing. Peaks selected for fragmentation more than once within 30 sec were excluded from selection (10 ppm window) for 60 sec.
82 SNYDER ET AL. Mass tolerance was 10 ppm for the precursor ion and 0.02 Da for fragment ions. Cystine carbamidomethylation was included as a fixed modification, with n-terminal and lysine TMT 6plex modification and methionine oxidation as variable modifications. Up to two missed cleavages were allowed. Only unique peptides with minimum 6 amino acid length were considered for protein ID. The median value of different peptide ratios was used for protein quantitation. Spectra were obtained from three TMT-labeled samples. Proteins were identified at a false discovery rate < 0.01 and requiring at least two unique peptides per protein. For relative quantitation, each time point was compared with a healthy time point, day 255, and all ratios were normalized to have a unit mean. After protein identification, the three sets were matched using a replicated common ratio present in all three. QC assessment required a CV < 0.13 for the replicates; that the reference (day 255) mass tag be always present in all three samples; and that a minimum of 2/3 points be present for all proteins identified. The log-2 relative ratios were vector normalized to 1; a nonparametric bootstrap distribution (n > 100,000 samples) was constructed by sampling each time point with replacement. This study presented an integrative personal omics profile that combined genomic, transcriptomic, proteomic, metabolomic, and autoantibody profiles from a single individual over a 14-month period. The study revealed various medical risks and uncovered extensive, dynamic changes in diverse molecular components and biological pathways across healthy and diseased conditions. The current checklist provides the metadata for the metabolomics part of the study. The LC mobile phases consisted of 0.2% acetic acid in water (solvent A) and 0.2% acetic acid in methanol (solvent B). The extract was resuspended in 50% methanol and sonicated for 5 min. The sample was loaded to an Agilent SB-aq 1.8 lm, 2.1 · 50 mm analytical column with a SB-C8 3.5 lM, 2.1 · 30 mm guard column in front. Columns were heated to 60°C with a flow rate of 0.6 mL/min. A linear gradient from 2% to 98% solvent B in 13 min was used for metabolites separation. To assure the mass accuracy of the recorded ions, continuous internal calibration ions were infused in-line through the dual electrospray ionization (ESI) source using an isocratic pump at flow rate of 0.05 mL/min. Internal calibrants at m/z 121.0509 and 922.0098 were used in positive ion mode and m/z of 119.0362 and 980.0164 were used in negative ion mode. The Q-TOF was operated at a source condition of 3.75 kV with drying gas 9 L/min and nebulizer gas 45 psi at 300°C. The instrument was run at extended mass range to 1,700 m/z. The fragmentor voltage was 125 V and skimmer at 47 V. The data were acquired at a scan rate of 1.5 spectra/sec for MS. MS/MS was run at targeted mode at a scan rate of 3 spec/sec with 10 spec/sec for MS. Collision energy of 20 V, a fixed isolation window of 4 m/z, and retention time window of 0.25 min. Each sample was run at MS mode first at both positive and negative modes, and the differentially expressed metabolites were selected for MS/MS experiment. 
Experimental design

